. Summary -The effect of static magnetic fields on body size of Drosophila melanogaster was analyzed on 3 laboratory stocks reared under chronic exposure to a magnetic field 10-12-fold greater than the earth's. A significant increase in body size was observed which persisted even when the flies were returned to control environmental conditions after a few generations of exposure. The genetic basis of the differences observed between treated and control lines was assessed analyzing 2 fitness components and 4 dimensional characters. The increase in body size was mainly associated with cell number, suggesting that the magnetic field effect on size depends on genes which control cell proliferation. 
Summary -The effect of static magnetic fields on body size of Drosophila melanogaster was analyzed on 3 laboratory stocks reared under chronic exposure to a magnetic field 10-12-fold greater than the earth's. A significant increase in body size was observed which persisted even when the flies were returned to control environmental conditions after a few generations of exposure. The genetic basis of the differences observed between treated and control lines was assessed analyzing 2 fitness components and 4 dimensional characters. The increase in body size was mainly associated with cell number, suggesting that the magnetic field effect on size depends on genes which control cell proliferation. The evolution of the fitness components during the generations of exposure gives some evidence of the underlying genetic mechanisms involved. Lines made isogenic for the 3 Mutagenic effects have been investigated. Exposure of adults for a short period to high magnetic fields failed to reveal significant differences between exposed and sham-exposed groups of Drosophila (Mittler, 1971; Baum, 1979, 1982; Mulay, 1961, 1964) , Salmonella (Anderstam et al, 1983; Juutilainen and Liimatainen, 1986) or mice (Mahlum et al, 1979) .
Morphogenetic anomalies and altered development times were apparent when Drosophila melanogaster pupae were subjected to magnetic fields (Levengood, 1966 (Levengood, , 1967 and when Drosophila melanogaster flies remained in a gradient of low magnetic field until the appearance of the first offspring (Tegenkamp, 1969) .
Physiological and developmental effects have also been investigated. The regulation of growth and differentiation of Drosophila (Goodman, 1976; Goodman et al, 1979) , Escherichia coli (Ramon et al, 1981) and mammalian cells (Malinin et al, 1976; Frazier et al, 1979) (Brewer, 1979) .
Delays in the mitotic cycle of the myxomycetes, Physarum polycephalum, were noted after continuous exposure to electromagnetic fields. This effect also disappears, though not immediately, when the culture is removed from the field simulator (Marron et al, 1975 (Goodman et al, 1983 (Goodman et al, , 1987 Weisbrot et al, 1988) and enhanced DNA synthesis in human fibroblasts was also reported following exposure (Liboff et al, 1984 (Durrant, 1971; Cullis, 1986 Cullis, , 1990 .
A range of phenomena can be responsible for these rapid genomic changes, including the activity of transposable elements, amplification and deletion events. Some experimental results, controversially, have been interpreted as evidence for a form of directed mutation (Cairns et al, 1988) , but further experimental data will be required to study the possibility of environmentally induced mutation in the genome.
This study aimed to approach this topic by means of formal genetic analysis using Drosophila melanogaster, an organism suitable for this kind of study. Here we determine the effect of a chronic static magnetic field 10-12-fold greater than the earth's on body size and relate the effect to an increased mutational rate.
As differences in body size seem related to variations in cell size and number (Robertson, 1959a,b; Cavicchi et al, 1985) , we also investigated the factors responsible for changes in body size by assessing variations in cell size and number in the wing surface of the populations studied.
MATERIALS AND METHODS

Exposure system
The exposure system consisted of a function generator and a power amplifier ( 50 Hz (Falconer, 1970 One unit corresponds to 3.8 x 10-2 mm. Only 1 replicate (a) of the C stock is reported. The developmental reasons for the size differences observed between the 2 lines were investigated by studying cell size and number variation. Both parameters seem to be under genetic control (Robertson, 1959a; Cavicchi et al, 1985) .
The relationships between wing size, cell size and number are given in table IX for magnetic field and control lines. In the control, both cell area and, more strongly, cell number are positively correlated with wing size, but they are not related to each other. In the magnetic field line, only cell number is positively correlated with wing area, while cell area and number show an inverse correlation. It seems, therefore, that both cell parameters are involved in wing surface determination in the control line, but only cell number is involved in the magnetic field line. So the size differences between magnetic field and control line depend either on cell size or number, but cell area seems to compensate for cell number variations.
Similar behaviour of cell number and wing area is also evident in the genetic analysis reported in table X. The results are less clear-cut than those obtained on wing length, owing to the decrease in cell number and wing size means in the F 2 and the non significant increase of F 2 variances compared with those of midparent. The F 1 crosses exhibit a significant and inexplicable decrease in wing size and cell number variances when compared with the parental ones and a significant increase in F Z variances compared with the F 1 ones. On the contrary, both means and variances of cell area remain constant during cross generations.
On the whole, the results indicate segregation of genes controlling cell number and wing area but not of genes which regulate cell size.
These results confirm that cell area and number are 2 independent parameters, genetically correlated in determining wing size even though cell number rather than cell area is the parameter most affected by magnetic field. (Wagner and Mitchell, 1964) . Much higher (10-fold) lethality estimates were found in the same lines when they were exposed to the magnetic field for the whole development cycle. The percentages of lethality obtained in the treated lines were similar to the results of tests made on wild populations of Drosophila treated with X-rays at an intensity of 1000 roentgen (Spencer and Stern, 1948; Uphoff and Stern, 1949) .
Mutagenesis test
DISCUSSION
Mutagenicity tests performed on several systems (Mittler, 1971; Baum, 1979, 1982; Mileva et al, 1985; Juutilainen and Liimatainen, 1986) (Robertson, 1957; Tantawy and El-Helw, 1966 (Robertson, 1959b; Cavicchi et al, 1985) . On the other hand, our results emphasize that the increase in body size is mainly associated with cell number, suggesting that the magnetic field effect on size depends on genes which control cell proliferation.
The significantly longer duration of the larval period exhibited by flies maintained in a higher magnetic field could be correlated with the magnetic field-induced increase in body size since there is a high correlation between length of development and body size under favourable conditions (Robertson, 1957) .
Although body size is known to be controlled by several genes located on different chromosomes in Drosophila rnelanogaster (Kearsey and Kojima, 1967; Cavicchi et al, 1989) However, phenotypic variation of our lines subjected to magnetic field treatment is not random, since the change is always in the plus direction. On this basis, the different hypotheses could not be mutually exclusive. In fact, some mutations should be deleterious and can decrease fitness but a lucky few should be beneficial and also help the adaptation of the population to the new environmental conditions. Furthermore, some organisms could withstand a high mutation rate and still be able to compete. If this happens we must think that there is genetic variation in the rate of mutation or that individuals whith different rates differ in fitness.
Some results of the dose-response relation for X-ray induced mutations in Drosophila melanogaster confirmed a genetic response to chronic radiation dosage that lowered the rate of mutation. Although X-irradiation causes an initial reduction of fertility, after several generations an adaptation of irradiated populations was shown. At least 2 mechanisms are suggested to explain adaptation: an increased oviposition rate and/or a decreased radiosensitivity (Nothel, 1970 (Nothel, , 1987 .
In our case the second mechanism seems at work, since oviposition follows the same trend of viability. 
